Introduction
The results of technological developments in communications and IT have materialized in recent decades in the appearance on the market of an exceptionally broad range of technologies. These technologies are most often subject to globally recognized standardizations and are implemented in wireless communication systems with application requirements and dimensions extremely heterogeneous. At a short analysis of these technologies and systems, one can found two major trends: the need of increased voice and data services with high transfer rates doubled by simultaneous need for increased requirement of mobility and rapid deployment of new systems in working environments more and more diverse.
Terrestrial Trunked Radio (TETRA) is one of the new generation communication technologies that provide a variety of services under increased mobility to the users [1] , [2] . Originally TETRA systems have been designed to ensure secure voice and data services for governmental structures in times of peace and crisis. In past years the armies of developed countries tend to use this technology to provide services, including in situations of war, while including TETRA equipments at tactical echelons endowment.
Deployability and mobility requirements of new generation radio systems confronts the planners with a number of challenges on the design and installation in due time, under various environmental conditions and frequency bands. To this end, planners of mobile and/or of deployable communication systems use software applications for radio coverage planning and for traffic optimization according to the organization's needs. planning process, such as:
• identification of fixed stations locations for the calculation and optimization of the system's coverage;
• identification of repeater locations in order to optimize coverage on a specific route or the quality of radio links within the network;
• calculation of the radio link parameters.
To perform these operations, planning applications made use of:
• digital maps which enable threedimensional modeling of the land;
• clutter-type maps containing data on the type of land in the receiving point for estimating the additional attenuation introduced by environment from the point of reception to that of emission (from the total loss of radio link), and,
• propagation models point to point and point to surface, to estimate parameters and quality of radio linkparameters depending on a number of variables set by the planner, or on network, equipment and propagation environment.
Radio Mobile is a freeware application made by Roger Coude which can be downloaded from [5] . Application versatility is used by radio amateurs and systems planners specifically for planning direct radio links with communications equipment using frequencies above 20 MHz.
Application is based on Irregular Terrain Model in Point to Point Mode (ITM PTP). The accuracy of the model is not general, but depends on type of terrain, on type of built environment (urban) on type of service (broadcast -over long distances), etc. There are models dedicated for mountain zones, and generally no model is such comprehensive to take into account all peculiarities and variables of the radio link, therefore the model's accuracy is variable in function of specific input data [6] .
ITM PTP comes from Longley Rice model which was devoted to analysis of a general environment. Its limitations are: a) dense urban areas; b) cases of use of hand held radios found below the clutter surface. The model is however reliable in cases of mobile antennas or of mast located antennas.
Present analysis seeks to determine the degree of confidence that radio network planners can have in forecasting results achieved by Radio Mobile application for TETRA mobile radio systems.
Materials and method
The study is based on comparing data obtained by measuring the reception level in a number of locations situated in the coverage area of a TETRA base station with data expected to be obtained (predicted) in the respective measuring points by simulating the TETRA network by Radio Mobile application [7] , [8] .
Design of the simulation
To obtain the propagation forecasting data, Radio Mobile application version 11.6.0 was used. Digital elevation maps required for 3D environment simulation in which measurements were performed, are Simulated TETRA system has the parameters presented in Table 1 TETRA mobile station parameters used in the simulation are identical to the base station, with the only difference that the receiving antenna height was set at 2m. Horizontal and vertical radiation patterns are shown in Figure 1 .
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Measurement system
Power level measurement of the signal emitted by Motorola MS 2 station was made by a system composed of a swept spectrum analyzer Rohde & Schwarz FSH 3 and a miniature E-field probe model EM-EC Scan, Credence Technologies (Figure 2) . Table 2 presents the settings of the spectrum analyzer used to measure the signal level in the TETRA radio channel over the coverage area. It was set to sweep in channel power mode. Table 2 . Measurement system settings Measurements were performed in 31 locations in Sibiu city. The measurement points were chosen on the main roads, at the height of a car, distanced to at least 300m from each other, both around the base station and along main roads, so that we could find the signal level for radio links made at distances between 60m and 3.34 km. In each point, measurements in three positions of the receiving sensor probe were performed, by orientating the EM-EC Scan probe along the orthogonal axes of a 3D system (omnidirectional response).
Method of measurement
To assess the accuracy of the prediction given by Radio Mobile application, we compared the data series obtained from measurements with the data series obtained by simulation.
We used the Key Performance Indicator for the accuracy of a propagation prediction model:
• average error and standard deviation of predicted and measured field strengths;
• correlation between the string of predicted data and the string of measured field strength.
Results and discussion
The configuration of the network, of the equipment and the simulation parameters implemented in Radio Mobile, the quality of radio links, the location of measurement points in which the reception is made and of the broadcasting TETRA base station emitting in a channel with frequency 393 MHz, can be seen in Figure 3 . In the second graphic of Figure 4 (right), one can see the standard deviation values in each location of reception. Mean standard deviation was 4.4 dB while the maximum variation was 9.6 dB.
Given that in the urban propagation environment, modeled by Rayleigh, for an estimated probability of link achievement of 90%, [12] indicates a fading margin of at least 8.2 dB, the values we obtained -for the range of variation of the standard deviation and for the mean standard deviations -are very good.
Conclusions
The value of 0.907 for correlation coefficient obtained between measured and simulated data sets of power levels, together with the value of 4.4 dB for standard deviation of the mean, we do appreciate that Radio Mobile application ensures a high degree of confidence regarding forecasting capabilities of radio coverage for the analyzed situation. We believe that this is due to the recognized quality of the ITM PTP radio propagation model and to the high resolution available in the elevation maps allowing a very realistic 3D modeling of land in the city.
